cDNA cloning and heterologous expression of functional cysteine-rich antifungal protein Psd1 in the yeast Pichia pastoris.
In the present work, we describe the cDNA cloning, expression in Pichia pastoris, purification, and characterization of the recombinant Pisum sativum defensin 1 (rPsd1), a novel Cys-rich protein presenting four disulfide bridges and high antifungal activity. Several parameters that affect the level of protein expression were assayed. The best condition yielded 13.8 mg/L (1.50 microg/10(8) cells) of active rPsd1. The recombinant rPsd1 was purified to homogeneity by cation exchange, followed by reversed-phase HPLC, and subjected to automated amino acid sequencing, which revealed four additional amino acids (EAEA) at the N-terminal region. Circular dichroism, intrinsic fluorescence, and nuclear magnetic resonance spectroscopy analysis indicated that the recombinant protein has a very similar folding and a correct disulfide-bonding pattern when compared to native Psd1. Nevertheless, the rPsd1 presented a more species-specific antifungal activity. The importance of the N- and C-termini for Psd1 activity is pointed out.